This paper examines the extent to which teleworkers in the Helsinki Metropolitan Area (HMA) fit the profile of knowledge or creative workers. Furthermore, the concept of electronic capital (e-capital), referring to the use of ICT, electronic services and social media, is redefined and applied in relation to teleworkers. The data were gathered through a stratified postal survey (n=971) conducted in the HMA in 2010. Statistical testing indicated no difference in terms of knowledge intensity, creativity and e-capital between 'home-anchored' workers and mobile or part-time teleworkers. However, a significant difference was noted between teleworkers and non-teleworkers.
Introduction
Technologies, including wireless and bandwidth networks, provide a convenient, open and global link for workers to communicate with their central offices from distant locations. The development of ICTs has increased the demand for knowledge resources and has enabled greater employee autonomy (Dimitrova, 2003) . The relative ease of obtaining and using information has led to radical shifts in both organizational structures and individuals' work methods (Harpaz, 2002) . This has changed the spatial and temporal structures of work (Bèlanger and Allport, 2008) . In line with this shift in working life is also an evident growth in the use of information and communication technologies (ICTs) in other daily routines that are not related to work. The numerous applications in social media have recently increased the possibilities to network via the Internet in and outside the realm of working life. These increased opportunities should also have an impact on individuals, as people at ease with these abilities will gain an advantage compared to those who are not. The concept of electronic capital (e-capital) is applied and redefined as the possibility, ability and willingness to use ICT, electronic services and social media resulting in benefits to the users, the economy and society.
Various definitions of telework are commonly applied in the analyses of technology and labour market change, as they are dependent on technological development having socio-economic implications concerning individuals, organizations and societies (Ellison, 1999; Pyöriä, 2003) .
Telework has inspired academic research from the early 1970s onward (see Bailey and Kurland, 2002) . Already in the early 1980s, Toffler (1980) suggested 'electronic cottages' as a solution to the transportation crisis experienced by most high-technology nations. Toffler's views triggered a growing interest in the phenomenon (Cooper and Kurland, 2002; Haddon and Brynin, 2005;  not produced a single universally agreed definition. Academics and scholars have varying ways to conceptualize and analyse telework. In light of this debate, our paper recognizes the ambiguity associated with concept of telework and adopts the term of 'home-anchored' work alongside the more traditional definitions. However, the brief summary of Kurland and Egan [(1999) , p.500] is still relevant today: 'telework is a work design that liberates one from time and space, in which work is an activity, not a place'.
The research question this paper asks is related to the knowledge and creativity functions of telework, and teleworkers' use of ICT, the current concept of social media in particular. An assumption that creative and knowledge workers are the primary candidates for teleworking is made: the paper examines to what extent teleworkers in the Helsinki Metropolitan Area (HMA), Finland, fit the profile of creative and knowledge workers, who are essential for the competitiveness of cities (Florida, 2002; Harmaakorpi and Melkas, 2005) . The question is interesting because, despite their similarities, there seems to be a mismatch between the definitions of these concepts. Moreover, there are cases, in which teleworkers are more likely to be routine workers than knowledge workers. It has also been argued that knowledge work actually limits the opportunity to telework (Bentley and Yoong, 2000) . This has partially led to the elusiveness of the idea of teleworking, evident by the fact that fewer people actually telework compared to predictions (Cooper and Kurland, 2002) that envisioned it as an important new element of the market economy and providing solutions to a spectrum of policy issues.
These envisioned benefits of telework range from the mitigation of air pollution and global warming to gains in productivity and the economic development of cities and regions (Bélanger and Collins, 1998; Harpaz, 2002) . The relevance of studying teleworkers' e-capital is founded on the relation between both ICT and telework (e.g. Dimitrova, 2003; Toffler, 1980) and knowledge work (e.g. Pyöriä, 2006) . The present study examines this connection not only by examining more traditional ICT forms, but also by combining new social media applications in order to produce new insights on ICT use in relation to the realm of working life and society.
Conceptual framework

Defining telework and knowledge work
The various definitions of telework are the subject of ongoing debate (Harpaz, 2002; Pyöriä, 2003; Wilks and Billsberry, 2007) . Telework is most often defined as combining location, technology and time as a platform for work which is done outside the primary (fixed) work location (excluding overtime work). Teleworking has changed the location-bound condition of work: fixed premises are not necessary for knowledge-intensive work (Bélanger and Allport, 2008) . ICT has been a significant factor transforming work towards greater flexibility, responsiveness and effectiveness (Baruch, 2000) . In fact, the greater adaptability of work has led to more flexible working hours, and traditional time limitations have lost their significance.
Other terms including home, remote, distance and flexible work have also been used to describe similar location-free arrangements (Lai and Burchell, 2008; Sullivan, 2003; Whittle and Mueller, 2009) . For the present study, the reference groups (surveyed teleworkers) are as follows (also Ellison, 1999) :
(1) Home-anchored teleworkers (2) Mobile (part-time) teleworkers
The rationale behind this schema is derived from Wilks and Bilssberry (2007) , who question the value of labelling part-time or mobile teleworkers as 'proper' teleworkers. As such a division refers to the location and time dimensions of telework, Wilks and Bilsberry [(ibid.) p.176] recognize the transfer of the locational anchor of working life from traditional offices to the home as the most useful and consistent distinguishing feature of telework, because homeanchored work excludes those who 'split their time between home and a traditional office' (also Laegran, 2008) . However, Thomsin and Tremblay (2008) have noted similarities between telework and mobile work, as telework, in the traditional sense, appears to be moving in the direction of mobility. Furthermore, the dimension of time has not been prevalent in the most commonly used telework definitions. Therefore the exclusion of part-time and mobile work from telework is debatable.
The same ambiguity arises from the concept of 'knowledge worker': there is no consensus on the definition (Alvesson, 2001; Pyöriä, 2005) . Still, knowledge workers are usually understood as workers who use ICT, have a relatively high level of formal education, work autonomously and are often required to work in teams. 'Knowledge intensity' of work is examined in the present study through five factors (also Pyöriä, 2006 Telework and knowledge work share a close connection with each other in conceptual terms. It may be argued that the connection between knowledge work and telework can be seen in opposite ways. The first supports the close link between the two and claims that knowledge workers are the primary candidates for teleworking (Bélanger and Allport, 2008; Bélanger and Collins, 1998; Handy and Mokhtarian, 1996; Lee et al., 2007) . Indeed, Daniels et al. (2001) argue that knowledge intensity is actually a part of the general telework framework.
Directly opposite to the first view, the second states that telework is not related to knowledge work and that more routine workers are the primary candidates for teleworking. In fact, Bentley and Yoong (2000) claim that the nature of knowledge work actually limits the flexibility and choice that are associated with teleworking: the importance of collaboration, teamwork and the need for social interaction and proximity, which knowledge work is actually founded on (Pyöriä, 2003) , runs counter to the basic idea of teleworking. Wilks and Billsberry (2007) have stated that a job's degree of knowledge orientation is of little value when identifying teleworkers. In addition, Chalmers (2008) has argued that the relationship between the use of information technologies and home-based production is stronger for employees in routine occupations than knowledge occupations. An implicit portrayals of offices as professional workplaces where all employees are knowledge workers -ignoring the diversity of office jobsand a lack of discussion about 'routine' teleworkers have been identified by Stanworth (1998) .
We conclude with Richard Florida's (2002) idea of `creative workers'. According to Florida (2005) , creativity is the main factor driving the economy of cities. The notion has drawn a considerable amount of criticism (Markusen, 2006; Tremblay and Darchen, 2010) , but the essential idea of creativity as a factor affecting the economy and society seems plausible, as the environment in which knowledge work is carried out is (often) highly creative (Pyöriä, 2006) .
Applying the concept of electronic capital
Our paper applies and redefines the concept of e-capital. Hall (2000) used the term in relation to college graduate workers' use of business methods based on computers. However, acknowledging the motivation, skill and accessibility factors related to ICT use (van Deursen et al., 2006) , here e-capital refers to the possibility, ability and willingness to use ICT, electronic services and social media, resulting in benefits to the users, the economy and society. We acknowledge an overlap of the conceptual definitions of ICTs, electronic services and social media: we apply them to portray the wide range and fast pace of recent technological change including established technologies and new applications. We follow Rust and Kannan (2002) , and define electronic services as the 'provision of service over electronic networks'.
Furthermore, the study adopts Lietsala and Sirkkunen's [(2008) , p.13] definition of social media: 'social media is a term used to describe web services that receive most of the content from their users or that aggregate the content from other sites as feeds'. In the empirical part of the study, 'ICT' in general will refer to laptop computers, the internet and email, as well as electronic services and social network sites (LinkedIn, Facebook, Twitter) together with blogs and discussion forums. E-capital is related to other forms of capital, as suggested by Bourdieusian neo-capital theory, where both intangible and tangible forms of capital are seen as being continuously accumulated, constructed and converted in social actions (Svendsen et al., 2010) . The theory suggests that individuals can invest and thus acquire certain capital of their own, as well as generate surplus values in offering their work and services on the production and consumption markets (Lin, 1999) . Thus the convertibility of the different types of capital is the basis of one's position in social space (Bourdieu, 1986 ).
In our definition of e-capital, possibility relates to physical and economic capitals, which are the traditional and tangible forms of the concept. Bourdieu (1986) argues that economic capital is the basis of capital's other forms. Thus we consider that infrastructure and material resources are prerequisites for the development of e-capital. In practice, people need the hardware (i.e. laptops, smartphones), software (i.e. browsers, e-mail accounts) and internet connections (Graham, 2011) , and investments are needed to build information infrastructure and to buy the hardware or online connections.
The concept of human capital was originally (e.g. Shultz, 1961) described as the knowledge and skills that individuals acquire through education and training. However, our study validates the discussion of human capital through education, it being the most commonly used indicator of human capital (Teixeira and Fortuna, 2010) . In our definition of e-capital, human capital is related to ability to use ICT, electronic services and social media. This is in line with the idea that education and human capital are highly related to ICT use (e.g. Arvanitis and Loukis, 2009; Graham, 2011; Wei, 2012) . Furthermore, Florida et al. (2008) have identified a relationship between technology and talent, one of the topics under scrutiny in this study.
Willingness, according to our definition of e-capital relates to cultural capital of tastes, choices, life-styles and culture-based practices (Bourdieu, 2010; cf. Jung et al., 2001) . Thus attitudes and goals in the specific contexts of technology use relate to cultural capital that can be turned into other forms of capital, such as financial or social (Jung et al., 2001) . Technology use and techno-culture are shaped by friends, peers and techno-cultural goods (Selwyn, 2004) . Different groups possess different amounts of cultural capital, which results in unequal opportunity with respect to the use of internet resources (Jung et al., 2001 ). Bourdieu (1986) argues that to acquire machines individual only needs economic capital but to use them in accordance with their specific purposes he must have access to cultural capital (also Selwyn, 2004) . Thus ICT use can be seen as a contemporary indicator of cultural capital (Tondeur et al., 2011) . E-capital is also related to social capital. Social capital is a fluid concept that lacks consensus on a single definition. Bourdieu [(1986), p.248] defines it as the 'aggregate of the actual or potential resources which are linked to possession of a durable network of more or less institutionalized relationships of mutual acquaintance and recognition'. Like other forms of capital, social capital is productive, enabling the achievement of certain ends that in its absence would not be possible (Coleman, 1988) , and enhancing the benefits of investment in physical and human capital (Putman, 1993) . The use of social media has therefore proved to be related to social capital (e.g. Ellison et al., 2007) . Mandarano et al. (2010) show that social networking sites (SNSs) have great potential to produce a new form of a social capital: 'digital social capital' (cf. Resnick, 2001 ). Furthermore, Steinfield et al. (2008) have found a connection between social capital and Facebook use: they argue that greater use of Facebook would result in greater social capital. Also [Lietsala and Sirkkunen (2008) , p.14] argue that social media 'participants gain use value as a result of community action'. Social media is a profitable business, and provides advertising possibilities and income for firms. It also has an impact on the social relations and well-being of individuals. The importance of social capital for knowledge work (including telework) has been identified by Lorenzen (2007) , who argues that social capital may be seen as society's most basic social infrastructure providing knowledge and skills highly conducive to technological learning. The transition between e-capital and social capital is bidirectional, as Bourdieusian neo-capital theory suggests. Furthermore, social capital is important for economic growth and regional development (Beugelsdijk and Van Schaik, 2005; Iyer et al., 2005; Tura and Harmaakorpi, 2005 ) and a decisive factor in effective regional innovation networks (Rutten and Boekema, 2007) .
Synthesis
The rationale behind studying e-capital in relation to telework may be found in a wide range of studies that have revealed a connection between ICT and teleworking/knowledge work (e.g. Lai and Burchell, 2008; Haddon and Brynin, 2005; Pyöriä, 2006) . The present study contributes to understanding ICT use in relation to telework. The role of ICT is essential, because it facilitates and maintains teleworkers' links to a central office or network (e.g. Sullivan, 2003) . Accordingly, Dimitrova [(2003), p.181] states that teleworkers 'use computers, laptops, and communication technology to do their work outside the traditional office'. Along with ICTrelated knowledge, the workers must possess other individual skills, including self-sufficiency and communication abilities, in order to enable distributed work arrangements to function satisfactorily for both the employee and the employer (Bélanger and Collins, 1998) .
Additionally, the very organization of knowledge work takes place in electronic media, thus eroding the need for spatial consolidation (Yigitcanlar et al., 2007) . Pyöriä (2006) This question is examined through data collected from the HMA, where the ICT sector has acted as the primary engine of growth since the 1990s (Vaattovaara and Kortteinen, 2003) .
Moreover, in Finland both knowledge work and telework are concentrated in large urban areas, the HMA being the leading example (Helminen and Ristimäki, 2007; Kepsu and Vaattovaara, 2008) , further justifying its use as the case study region.
Data and methods
The data were gathered by a stratified postal survey conducted in the HMA in 2010, as a part of the larger 'Information society survey of the Helsinki Metropolitan Area'. Its aim was to shed light on differences in the uses of ICTs, e-services, social media and telework in three different types of regions within the HMA. The total sample size was 2500 persons. Altogether 971 forms were returned making the response rate a satisfactory 39% (Appendix 1). The three regional types were conceived from 16 districts on the basis of Statistics Finland data on educational and income levels, ownership of housing and proportion of apartment blocks (Table   1 ). The aim was to depict regions clearly different from each other, and provide a representative description of different types of residential areas within the HMA:
(1) City centre, representing a medium sized European city centre (2) Detached house area (educated middle class) (3) Apartment block area (rental apartments and lower educational and income levels)
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The analysis is based on comparisons between the following groups: 33 home-anchored workers, 180 mobile or part-time teleworkers and 637 non-teleworkers (uncertain respondents and those not involved in working life in the past two years were excluded from the sample).
The respondents were asked to identify whether they are able telework or not (Bélanger, 1999) .
The form identified several forms of telework for respondents: For example, home-anchored workers were separated from the rest of the teleworkers by place and time measures: mobile teleworkers and those teleworking less than three days a week were excluded from the group of home-anchored workers.
Standard statistical tests were applied: a Mann-Whitney U-test was used as an analytical tool to evaluate the differences between these groups. The test is a nonparametric substitute for the two-sample t-test, i.e. a normally distributed population is not a prerequisite. However, it requires at least ordinal variables, a continuous population and a random sample from the respective population (Gravetter and Wallnau, 2008; Kirk, 2008) : the data met these preconditions. The null hypothesis of the test was that the distributions of the two populations are identical. In the analysis, a sum variable (means) was constructed from a set of questions where respondents were asked to evaluate statements on a scale from 1 (lowest score) to 5 (highest score) related to the knowledge intensiveness and creativity of their work descriptions.
The statements were as follows:
(1) I do my work mainly with a computer.
(2) I need an ability to make independent decisions in my work.
(3) Social interaction skills are important in my work.
(4) My work is independent.
(5) Teamwork is an essential part of my work.
(6) My work requires flexibility (related to e.g. working hours).
(7) My work requires creativity.
Educational level is one of the elements of knowledge intensity (Alvesson, 2001; Pyöriä, 2005) : the relationship between telework and education was analysed by chi-square test (used here as a test of independence). The null hypothesis of the test is that there is no significant relationship between these two variables. The chi-square test is non-parametric, based on the notion of probability addressing statistical significance. The test involves comparing the observed values to the expected (with no association) values (Cohen et al., 2007; Gravetter and Wallnau, 2008) .
This enabled us to draw conclusions about the similarities (or dissimilarities) between the studied variables.
Chi-square tests were also used to study the relationship between telework and the use of ICT and social media. That is to say, e-capital was examined through nine variables including both established technologies and more recent applications (see also Table 3 ). Here, the use of the Internet, email and laptops represent established technologies. The use of these technologies has been shown to be closely related to teleworking (Dimitrova, 2003) . Six variables were used to represent attributes associated with the use of social media. The first two are related to the use of social network sites (SNSs) in general and the reasons for professional networking. The following three variables consider the use of certain social media. The distinct e-services were selected because of their prevalent market position. The final variable considers the use (reading, following and providing the content) of Internet forums. The proportion of tertiaryeducated persons was applied as the measure of the workers' educational level.
Results
The proportion of home-anchored workers was only about 4% of the total number of respondents included in the analysis. Thus the findings from previous studies in Finland (Pyöriä, 2003; are verified by the data: full-time teleworking is still rare in Finnish society. However, when considering the broader definitions of telework, i.e. when mobile and part-time teleworking is included, the proportion of teleworkers increased to 25%. This figure is quite close to the proportion of knowledge and creative workers in the HMA, as described by Kepsu and Vaattovaara [(2008), p.11] : 'in the Helsinki Metropolitan Area 30.5 percent of the employees work in the sectors…defined as being creative knowledge sectors', pointing towards a close link between telework, knowledge and creativity.
The reliability of the sum variable of knowledge intensity and creativity of the workers was estimated by a Cronbach's α -test (0.626). It indicated that the constructed sum variable worked reasonably well in describing the knowledge intensity and creativity of the workers. Somewhat surprisingly, the question number one concerning computer usage, was actually an item that impaired the reliability of the sum variable. As discussed, although the workers' use of ICT is essential to both definitions (telework and knowledge work), it was strongly associated only with the statement concerning the independence of the work (corrected item-total correlation = 0.221) due to its divergent distribution. However, as the use of ICT is important to the overall research question, a decision to include it in the sum variable was made.
The Spearman's chi-square and Mann-Whitney U-tests indicated no evident or statistically significant differences between education or knowledge intensity and creativity with respect to home-anchored workers as well as mobile and part-time teleworkers (Table 2; Figure 1 ).
According to the sample, nothing set these two groups apart when considering the educational level or the sum variable of knowledge intensity and creativity. However, Table 2 and Figure 1 indicate statistically significant differences between teleworkers and non-teleworkers in relation to educational levels and their knowledge intensity and creativity. The analysis presents clear evidence of teleworkers having (in general) a higher educational level than non-teleworkers.
Additionally, the Mann-Whitney U-test indicated that teleworkers are more knowledge intensive in their work (their work is independent including elements of creativity, their working hours are flexible as well as teamwork and social interaction is an important feature in their line of work) compared to non-teleworkers.
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Spearman's chi-square test revealed no statistically significant differences between homeanchored workers and mobile and part-time teleworkers in the nine measures used here to describe e-capital, i.e. the use of ICT and social media did not differ between these distinct teleworker groups (Table 3) . Statistically significant differences were found in the use of ICT and social media between teleworkers and non-teleworkers (Table 3) . The most fundamental difference between the groups can be observed in relation to the use social of networks for professional networking purposes: 56.8% of teleworkers compared to 26.6% of non-teleworkers used SNSs to network with work-related persons. The results show that not all SNSs attract teleworkers: Facebook in particular is commonly used by both groups. However, a fundamental difference between the groups exists in the use of LinkedIn service.
TABLE 3 ABOUT HERE
Discussion
The earlier notions (Bentley and Yoong, 2000; Wilks and Billsberry, 2007) of the incompatibility of telework and knowledge work are not supported by our survey from the HMA. The relationship between knowledge intensity and creative work on the one hand, and telework on the other, is statistically significant in our data. Thus the results support the claims that telework, knowledge intensity and creativity share common features, and that teleworkers are a fairly homogenous group in relation to these variables (Bélanger and Allport, 2008; Handy and Mokhtarian, 1996) . The study notes that telework is not an occupation and that one has an opportunity to telework if the occupation in question enables it. This study points out that telework is a feature of knowledge-intensive and creative work, not the other way around.
Furthermore, the data clarified that telework's place or time does not define teleworkers' knowledge intensity or creativity. However, we recognize that the situation is likely to differ according to normative and coercive factors including the legislation and policies of given country or a region (also Daniels et al., 2001 ).
The number of teleworkers in our data is significant (a quarter of the sample) if mobile and parttime teleworkers are also included. This indicates that although requiring a redefinition, earlier predictions of an increasing number of teleworkers have not been entirely wrong (see Cooper and Kurland, 2002; Pyöriä, 2003; Toffler, 1980) . Additionally, telework has become a more part-time than full-time work arrangement, thus contradicting some of the advantages of telework as envisioned by Toffler (1980) . The study therefore suggests that a division between home-anchored workers and mobile (and part-time) teleworkers is not very relevant. A more beneficial standpoint in future studies would be to fully explore the concept without constraining expectations of full-time (home-anchored) teleworking. This would also be worthwhile when considering the small sample size (only 33 respondents) of the strict time-and place-bounded delineation.
The working life of teleworkers and non-teleworkers differs substantially, as teleworking allows for a flexible way of arranging e.g. work schedules. The data suggest that a full-time physical presence in the workplace is not necessarily needed in suitable professions. In addition, telework does also involve collaboration, team work and social interaction (Pyöriä, 2003) as ICT works as a substitute for physical presence (e.g. teleconferencing).
The use of ICT and social media are related to teleworking and the analysis confirms several results of earlier studies (Dimitrova, 2003; Inkinen, 2006; Haddon and Brynin, 2005) . The differences between the tested worker groups (teleworkers and non-teleworkers) indicate that certain assets of (knowledge-intensive and creative) teleworkers relate to the use of ICT and social media. This leads us to propose a theoretical consideration of e-capital. Further studies are apparently needed to examine the causality and theoretical background of the concept, as the present study indicated the significance of e-capital in relation to networking for business and professional reasons. Networking as well as creating and maintaining social relations have already been shown to have an impact on the economic performance of cities and regions (Beugelsdijk and Schaik, 2005; Iyer et al., 2005; Tura and Harmaakorpi, 2005 ). An interesting research endeavour would be to relate the notion of Mandarano et al. (2010) concerning digital social capital to e-capital, to gain a better understanding of the technological assets that are related to working life and economic performance.
A relationship exists between (knowledge-intensive and creative) teleworking and education, confirming Pyöriä's (2006) Moreover, the present study suggests that higher numbers of teleworkers within a region as well as higher levels of e-capital are associated with greater economic development and regional knowledge intensity (Komninos, 2002) .
Final remarks
We examined the questions of how teleworkers fit the profile of creative and knowledge workers, and how telework relates to the concept of e-capital. The analyses provided no statistically significant differences in knowledge intensity, creativity, educational level or ICT and social media use (e-capital) between the distinct teleworking groups. However, the teleworkers had higher educational levels as well as more knowledge-intensive and creative occupations compared to non-teleworkers. Moreover, the use of ICT and social media was more common among teleworkers than non-teleworkers.
The division of teleworkers into subgroups provided a problematic insight for understanding telework. Obtained results verified that telework is more a part-time than full-time arrangement.
The situation is likely to differ regionally and comparative spatial research is needed. The homogeneity of teleworkers in terms of knowledge intensity, creativity and educational level indicates that the group has other common features. Furthermore, the conducted study revealed a connection between teleworking and the use of ICT and social media for business and professional reasons. This refers the potential benefits gained from ICT and social media use, highlighting the functionality of 'e-capital' concept. The study also indicates that e-capital is related to social and human capital, calling for further research on the characteristics of teleworkers to clarify the relevance of e-capital for cities and regions. 2) Z -0.17 -9.58 P-value 0.869 <0.001
Figure 1
Knowledge intensity and creativity among teleworkers and non-teleworkers (extremes excluded).
Table 3
Cross-tabulations and Spearman's chi-square test for e-capital measures (1-9) of the different groupings of teleworkers and non-teleworkers.
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